Background

▼
The overall prematurity rate in Western Society is between 5.5-11.4 %. In Germany, the prevalence is 9 %. As more very low birth weight patients survive, the number of infants at risk of short and long-term complications increases and becomes a burden, not only for their families but also for social systems [ 9 ] . Giving birth is a critical life event. Preterm birth places more strain and psychological distress on mothers than term births [ 10 , 16 , 21 ] . The natural process of bonding is therefore more challenging. Bonding between mother and child [ 13 ] is vital for the infant's future health and adaption and has been shown to be a protective factor in a child's development [ 2 ] . There are several issues impeding the parent child attachment in preterm births:
The technical environment of a neonatal intensive care unit (NICU) and separation of mother and child are described as the most severe issues [ 14 , 18 , 19 ] . In addition, there are feelings of guilt and sadness, daily concern for the child, combined with joy and hope. Therefore, familycentred care programmes should aim at promoting parental bonding as this reduces the mother's stress and anxiety [ 5 , 7 ] . The principles of NIDCAP (Neonatal Individualized Developmental Care and Assessment Programme) [ 1 ] have been in place at this centre for 5 years, with parents being allowed to visit their child 24 h a day. However, insecurities and anxieties have still been noticed among parents, especially those close to discharge. In 2007, a family-centred care programme was established by neonatal intensive care nurses and neonatologists to improve parental support and counselling provided by one team over a long period of time. The key objective was to create competent and sensitive parents and secure early discharge. Preterm infants are more often exposed to infections and at a higher risk for malnourishment and abuse than term born infants. These risk factors in the context of a high percentage of families with migration background, single mothers and with other social problems at this centre made us aware of the special needs of these families in order to cope with every day life with a preterm or sick born baby. This was an important motivation for the development of a programme with follow-up home visits. In 2011, the Department Neonatology, of this centre, became a member of the "Bunter Kreis", a certifi ed quality network for social medical aftercare in Germany. This family-centred care programme is based on the method of case management. This enables professionals to evaluate the individual resources of the family and their needs and to organise and coordinate a programme that involves all members of the health care system including the family doctor [ 15 ] .
Patients and Methods
▼
Family-centred care programme -the "Elternberatung Frühstart"
The uniqueness of this programme is that it off ers consistency and continuity in parental counselling provided by the same team of specialised neonatal nurses, a social education worker, a psychologist (Paediatric psychiatrist), a case manager and neonatologists who extend support to the family from pregnancy to their home for the fi rst 12 weeks after discharge. The team is also involved in daily routines on the ward. The team regularly attends educational training e. g. crisis intervention, bereavement counselling, supervision and medical training. The programme is off ered to families with preterm infants < 32 weeks gestation (GA), multiple preterms and neonates with congenital malformations or severe illness. Parental counselling is delivered throughout the entire perinatal period. There are 3 phases: 1. Prenatal support, 2. Counselling after birth until discharge, 3. Discharge planning and follow-up home visits.
Prenatal Support
In the fi rst consultation, the neonatologist off ers support to parents, including counselling and guidance to the neonatal intensive care unit. The fi rst meeting provides parents with medical background information about premature birth, focuses on supporting them emotionally and psychologically and mothers are encouraged to prolong pregnancy. They are introduced to the specifi c materials used to care for their infant either by images or live examples e. g. blood pressure cuff s, positioning pillow and incubator. A tour of the NICU is also arranged for a separate date where, if possible, a preterm baby can be seen. Further consultations are organised on a case-bycase basis.
Counselling after birth until discharge
As a fi rst introduction to parenthood, both parents are congratulated and accompanied for their fi rst visit to their baby. The parents are taught how to make specifi c contact and pacify the infant through touch. Once the infant is stable, early kangarooing is practiced and breast-feeding is established. In the following days and weeks, parents are involved in daily care procedures. As in the prenatal stage further consultations are organised on a needs basis. Support is extended to parents of preterm infants by means of them attending a weekly meetings with other parents or in "parents-support-parents" programmes. During this time, a specialist nursery educator is available to off er assistance to any siblings of the preterm infants in an attempt to alleviate any worries they may have as they witness their parents' distress whilst allowing them to experience some fun activities.
In the event of an infant's death, parents are off ered bereavement counselling and to attend a monthly support group in cooperation with the Children's Palliative Care Programme.
Discharge Planning and Follow-Up Visits
The main outcome of the discharge process is that parents are enabled to cope with the realities of every day life with a preterm infant or sick newborn at home. This process involves reassuring parental competence and sensitivity to their child.
The planning actually begins 2-3 weeks before the infant is discharged in order to have a safe and timely discharge. A major objective of ambulatory aftercare is to plan a seamless transition to home. This can be achieved by creating a network of professionals including the family doctor, midwife, members of the health and welfare system in addition to extended family. In addition, any medical equipment, medication and nutrition is organised along with any necessary nursing care. Ambulatory appointments are coordinated. Follow-up home visits occur for a maximum 12 weeks after discharge. Visits take place more frequently in the fi rst few weeks after discharge. As they understand the medical history, the family-centred care team provides continuity in treatment and are therefore best placed to judge the medical condition of the infant to give relevant advice to the family doctor, home care nurses and parents. The notable value of these visits is that parents gain a sense of security, reduced anxiety, reinforcement of competence, optimisation of available resources and help in creating a family unit. Practical advice to access needed services is also given. When the parents are deemed to have the necessary competence and are sensitive to their child and they can rely on the network that has been built up for them, responsibility is then transferred from "Bunter Kreis" to them and their family doctor. The family-centred care programme was delivered in German and English. As long as one parent was fl uent in German, the entire programme was off ered. If both parents did not speak any German, parts of the programme (prenatal support, the fi rst counselling after birth, discharge planning and fi rst appointment with the family doctor) were off ered with the help of an interpreter. The support and counselling is adjusted to the individual needs of the family. Families with a migration background, diff erent socio-economic and educational context have a variety of needs and attitudes towards family-centred care that have to be considered.
Evaluation of the introduction of the family-centred care programme
This family-centred care programme was introduced in stages over a 4-year period (April 2008-April 2012). Initially, prenatal support and counselling during the hospital stay was given. Gradually, discharge planning was introduced and since November 2009, funded by charity donations, enabling our centre to off er follow-up home visits to be included in the programme. The next stage involved becoming an associated member of the quality network "Bunter Kreis" which is recognised by health insurance providers as a provider of social medical aftercare ( § 43, 2 SGB V), at least in severe cases. Evaluation of the 4-year period of introduction of the programme included: number of participants in the programme, composition of patients and distribution of indications (inclusion criteria) for the family-centred care programme. The "Elternberatung" database was reviewed in order to classify each case for participation in "Elternberatung" (including prenatal counselling), follow-up visits (excluding Bunter Kreis), Bunter Kreis and bereavement counselling or more than one participation. Each case was then assigned to one group based on the major indication for participation: preterm infants < 32 wks GA neonates with serious illnesses, neonates with congenital malformations, multiples > 32 wks GA, late preterm infants > 32 and < 34 wks GA and others. Total annual numbers for each group were identifi ed.
Main target group for the family-centred care programme were families of preterm infants < 32 wks GA. In order to evaluate the demand of the programme among these families, total annual numbers of infants < 32 wks GA treated in our institution were reviewed from our neonatal database (Neodat, PaedSoft, Tübin-gen, Germany) and compared with the participants of the programme.
Evaluation of economic impact of the programme
In order to evaluate the economic impact of the family-centred care programme information from our neonatal database and medical controlling was gathered: i. e., number of cases during the past 5 years, patient throughput, number of infants born preterm with a birth weight less 1 500 g, number of decedents, mean and median length or stay, exact days of hospital stay, number of stays longer than average (obere Grenzverweildauer, OGV), gestational age at discharge and re-hospitalisation rate for patients in -and outborn. Due to the diagnose related group system (DRG) in Germany, an economic-medical classifi cation of hospital cases, it was only possible to identify cases by birth weight and not by gestational age. The group of infants born with a birth weight < 1 500 g was considered to match best the target group for family-centred care those born < 32 wks GA.
The group of newborns with congenital malformations or seriously ill newborns were considered too inhomogeneous for the comparison of duration of hospital stay. Before calculation, patients that were transferred or died before discharge were excluded. For the evaluation of the re-hospitalisation rate all hospitalisations to the pediatric clinic from April 2007-2012 were gathered (excluding decedents). Patients were then fi ltered by their lifelong case number (Lebensfallnummer) and screened for their weight and department of hospitalisation in order to identify all cases treated in the centre for neonatology. All identifi ed cases were then screened for re-hospitalisation within the fi rst 28 days after discharge. The main reason for re-hospitalisation was identifi ed for each case either by the ICD-code (International classifi cation of diseases and related health problems) or by the individual record or letters. Re-hospitalisation was further classifi ed: planned re-hospitalisations for vaccinations, MR imaging at term equivalent age or surgery and unexpected re-hospitalisations due to complications or infections. Rates were calculated for infants born < 1 500 g and all other neonates > 1 500 g birth weight separately.
Results
▼
Over the 4-year introductory period, 330 infants were included in the programme. The numbers grew by 219 % from years 1 to 4. The demand for family-centred care was 53 % in the fi rst year and 100 % in the fourth year of the programme ( • ▶ Table 3 ).
Following the inclusion criteria, 63 % of patients were born < 32 wks, 14 % were neonates with congenital malformations or seriously ill and a further 9 % were multiples born > 32 wks. The remaining 7 % consisted of only prenatal counselling. 4 % included infants that had been consulted prenatally and pregnancy had been prolonged into late prematurity. A small percentage of other exceptions were included mainly relating to social issues (See • ▶ Table 1 , 2 , 3 for details of the inclusion criteria).
The fi nancial viability of this programme is justifi ed due to the 70 % increase in patient throughput, which signifi cantly outweighs the cost of one full-time nursing staff . Reimbursement by insurance companies for social medical aftercare was achieved in all cases of the third year and in 91 % of the cases to date. Reimbursement had to be negotiated individually for each patient. Those institutions of Bunter Kreis that are recognised as providers of social medical aftercare by the insurance companies, may lay down a fi xed amount of reimbursement, which is variable within Germany. There were no marked diff erences between the group of all patients born < 1 500 g (including outborn patients) and the group of patients inborn < 1 500 g. Due to small numbers in the group of outborn patients, no comparison was possible to inborn patients. A further advantage of Elternberatung "Frühstart" is the consistency and continuity in parental counselling. Evaluation of the family needs and the design of care can be tailored to each parent and child. The fact that the nurse visiting the home knows the infant's clinical course, its behaviour and needs off ers security for the parents and supports other professionals, e. g. the family doctor and nursing care service.
In the last few years, 3 cases have occurred where follow-up home visits were vital for the infant's well-being. One case discovered malnourishment due to inadequate feeding practice by an extremely challenged single mother. The other 2 cases led to an early detection of severe infections. Detailed observations and judgement of the visiting nurse detected pneumonia in a child with tracheostoma and a severe electrolyte loss and acidosis in a child with short bowel syndrome and anus praeter. These cases show that the transition to home is a critical phase for both infants and their families. The continuity of specifi c knowledge and information pertinent to this group, sensitivity to the infant's condition and strengthening parental and professional competence is vital for the future course.
It is worthy of note that at this centre, investing in one full-time nursing staff dedicated to the family-centred care team, led to a reduction of the median length of hospital stay by 24 days.
( • ▶ Fig. 1 ) The number of patients ( < 1 500 g birth weight) that stayed over the average length (obere Grenzverweildauer, OGV) was reduced by 64 % ( • ▶ Fig. 2 ) which enabled greater resources to be allocated to increase the patient throughput of all neonatal patients by 70 % ( • ▶ Fig. 3 ). The rate for unexpected re-hospitalisation decreased signifi cantly for both groups whereas planned re-hospitalisations increased in the group of patients < 1 500 g birth 
Discussion
▼
In order to assess the socio-economic impact of this programme, the average length of stay, patient throughput and the re-hospitalisation rates were studied and resulted in having a positive eff ect. These more than compensates for the costs incurred. Over average stays were reduced in many centres in Germany following the introduction of the DRG system. However, the number of patients with a birth weight < 1 500 g that stayed over average (OGV) decreased abruptly during the introduction period of the family-centred care programme in this institution. Therefore, it can be concluded that this reduction is due to the specifi c intervention of Elternberatung "Frühstart". At the same time, the number of patients treated increased. This is only partly explained by the introduction of the family-centred care programme. The establishment of a pediatric surgery in 2010 and external referrals to our institution accounts. The median length of hospital stay was reduced in all neonatal patients over the 4-year period. Even those patients who did not participate in the programme benefi ted from standardised protocols for discharge planning and parental counselling. Cost effi cacy is achieved by early but safe discharge without rehospitalisation. During the introduction period, the average length of stay decreased at the same time as patient throughput increased and unexpected re-hospitalisations decreased. It is worthy of note that in the third year of the intervention unexpected re-hospitalisations dropped abruptly. We believe that there is a causal relationship between the start of follow-up home visits in November 2009 and the decreased rate of unexpected re-hospitalisations of preterm infants < 1 500 g birth weight. The rate of planned re-hospitalisations increased due to introduction of routine MRI-scanning at term equivalent age of all preterm infants < 32 wks GA and/or < 1 500 g birth weight.
Economic viability and eff ectiveness of the aftercare programme, "Bunter Kreis" was proven for preterm infants and neonates in 2005 [ 20 ] . In this randomised study, mothers in the intervention group who received family-centred care and aftercare showed greater sensitivity and mother-child interaction and felt less stressed than those without it. The children in the intervention group had improved emotional regulation and needed less hospital and outpatient treatment after their fi rst discharge. rodevelopment in preterm infants. [ 8 ] Although the exact mechanisms of interference in the sensitive process of brain development remain unclear, strong eff orts in terms of individualized developmental care interventions are made. As the highest risk for cerebral insults is in the fi rst 72 h of life, interventions should start prenatally or in the delivery room. However most of the studies recruit their patients later.
In the Netherlands, the eff ect of a home-based infant behaviour assessment and intervention programme on mother-infant interaction after very preterm birth was studied in a multi-centre randomised control trial. Whilst increased maternal sensitivity interacting with their child was discovered, no eff ect was found on self-regulatory behaviour at 6 month corrected age. A signifi cant diff erence between this study and the "Elternberatung Frühstart" is that in this centre, the starting point for intervention is around birth, supporting the bonding process, which is vital for infants' adaption, whereas, in the Netherland's study, intervention started at 35-38 wks [ 11 ] . Spittle et al. report on the eff ects of a preventive care programme for preterm infants and their families after discharge until the end of the fi rst year on infants' and caregivers outcome at 2 years of age. The programme focused on parent-infant relationship, parents' mental health and the infant's development assessed in 9 home visits by a physiotherapist and a psychologist. This intervention improved parent-reported behavioural outcomes for infants and decreased caregiver-reported anxiety and depression but did not fi nd signifi cant eff ects on cognitive, language or motor development [ 17 ] . NIDCAP is the most known interventional programme for neonates and their families and is practised (in parts) in many NICUs. However, with regard to benefi cial eff ects and long-term consequences, data from heterogeneous studies of diff erent designs, sizes and end points shows controversial evidence. [ 6 ] Prospective large multicentre trials with standardized interventional protocols and follow-up examinations are needed. In a decentralised system of perinatal care, like in Germany, it is even more diffi cult to obtain long-term outcome data. Since 2008 neurodevelopmental examinations at the corrected age of 2 years became obligatory for very low birth weight infants in Germany. Moll et al. showed an increase in the participation of these examinations since 2008 but in order to identify behavioural problems and cognitive impairment standardised followup examinations until school age are required [ 12 ] . Furthermore "investigations" also need to focus on cost-effi cacy in the long term of any individualised developmental care intervention before recommendations can be made area-wide. The Elternberatung "Frühstart" programme was founded following a model that has been established since 1998, at the Department of Neonatology, Charité Universitätsmedizin, Berlin [ 3 ] , which ends at discharge of the infant and mainly includes patients born prematurely. However, with the help of Charity donations, this model has been expanded to include home visits for up to the fi rst 3 months after discharge with a mobile service. Furthermore, severely ill or neurologically impaired term-born infants have also been included. One major scientifi c focus at this centre is paediatric and neonatal neurology which includes the treatment of congenital malformations, neuromuscular diseases and asphyxia. In addition to this, paediatric surgery was established in 2010 and this led to an increase of patients with congenital malformations. These families not only require psychological support to enable them to cope with lifelong disabilities and special care for their baby but also a well organised network of health care and welfare professionals for the ambulatory aftercare. In some cases, palliative care and bereavement counselling become the most important aspect. Therefore, Elternberatung makes it possible to extend care to parents through dedicated nursing staff . Family-centred care programmes have been proven to enhance the overall quality of NICU care, resulting in less stressed, more informed and confi dent parents [ 4 ] . To conclude, a family-centred care programme with coordinated follow-up has been proven to increase parent satisfaction, reduces the length of the hospital stay with decreased re-hospitalisation rates by investing the costs of one full-time nurse. Therefore other NICUs should be encouraged to emulate this approach.
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